Arthroscopy of the native hip is an established diagnostic and therapeutic procedure. Its application in the symptomatic replaced hip is still being explored. We describe the use of arthroscopy of the hip in 24 symptomatic patients following total hip replacement, resurfacing arthroplasty of the hip and partial resurfacing (study group), and compared it with arthroscopy of the native hip in 24 patients (control group). A diagnosis was made or confirmed at arthroscopy in 23 of the study group and a therapeutic arthroscopic intervention resulted in relief of symptoms in ten of these. In a further seven patients it led to revision hip replacement. In contrast, arthroscopy in the control group was diagnostic in all 24 patients and the resulting arthroscopic therapeutic intervention provided symptomatic relief in 21.
Arthroscopy of the native hip is an established diagnostic and therapeutic procedure. Its application in the symptomatic replaced hip is still being explored. We describe the use of arthroscopy of the hip in 24 symptomatic patients following total hip replacement, resurfacing arthroplasty of the hip and partial resurfacing (study group), and compared it with arthroscopy of the native hip in 24 patients (control group). A diagnosis was made or confirmed at arthroscopy in 23 of the study group and a therapeutic arthroscopic intervention resulted in relief of symptoms in ten of these. In a further seven patients it led to revision hip replacement. In contrast, arthroscopy in the control group was diagnostic in all 24 patients and the resulting arthroscopic therapeutic intervention provided symptomatic relief in 21.
The mean operative time in the study group (59.7 minutes (35 to 93)) was less than in the control group (71 minutes (40 to 100), p = 0.04) but the arthroscopic approach was more difficult in the arthroplasty group. We suggest that arthroscopy has a role in the management of patients with a symptomatic arthroplasty when other investigations have failed to provide a diagnosis.
Arthroscopy of the hip continues to expand both diagnostic 1 and therapeutic frontiers. 2, 3 It may be used in the native hip joint in the management of femoroacetabular impingement (FAI), labral tears, lesions of the ligamentum teres, iliopsoas tendinopathy, synovitis, chondral defects, haematomas and loose bodies. [2] [3] [4] [5] [6] [7] [8] [9] More recently its use in patients who have undergone joint replacement has been described. 10, 11 The spectrum of hip arthroplasty comprises total hip replacement (THR), resurfacing arthroplasty of the hip and, more recently, partial resurfacing hip arthroplasty. Most hip arthroplasty patients achieve a good functional result, [12] [13] [14] however, a few remain symptomatic. 10, 11, 15, 16 A diagnostic dilemma arises in patients with persistent symptoms without any obvious cause despite rigorous clinical and laboratory investigations. 11 Our unit has an extensive experience of arthroscopic hip surgery 1, 2, 7 and has previously described the surgical technique of hip arthroscopy in the native joint as well as in the presence of resurfacing hip arthroplasty. 10 McCarthy et al 11 have also recently described the use of arthroscopy of the hip in patients with a symptomatic THR. However, there is little published on the diagnostic and therapeutic role of hip arthroscopy in various types of hip arthroplasty and comparing this with arthroscopy of the native hip.
The null hypothesis of this study was that there was no significant diagnostic or therapeutic difference between arthroscopy of the hip after arthroplasty and that of the native hip. We included THR, resurfacing and partial resurfacing and compared the diagnostic results of hip arthroscopy in the study group with a control group of patients undergoing arthroscopy of their native hip joint.
Patients and Methods
The study group comprised all adult patients referred to our practice over a two-year period with a symptomatic arthroplasty, including THR, resurfacing and partial resurfacing, without a conclusive diagnosis, who subsequently underwent arthroscopy and who had a minimum of one year's follow-up (n = 24). During this period there were three other patients with less than one year's follow-up who were not included in the study. The control group was made up of 24 consecutive patients who underwent arthroscopy of the native hip for any reason as enrolment into the study group began, and who had a minimum of one year's follow-up. The data were collected prospectively and maintained in an Access database (Microsoft, Redmond, Washington). They included patients' demographic details, age, gender, details of the primary surgery if applicable, symptoms, investigations carried out, provisional diagnoses and time to arthroscopy. The operative details of the arthroscopy were also recorded, comprising technique, the use of traction, compartments of the hip joint examined, duration of surgery, peri-operative diagnoses and therapeutic procedures carried out. The degree of difficulty of the procedure was recorded as easy, difficult or impossible, based on the access and visualisation of the hip by the senior author (RNV).
The procedure was considered difficult if access to the hip was possible but visualisation of the joint was incomplete, and was deemed impossible if the hip joint could not be accessed. The data were analysed retrospectively using an Excel spreadsheet (Microsoft). Statistical analysis. Statistical testing was performed using two-tailed independent sample t-tests for parametric data and the chi-squared test for variable data. The level of significance was set at 5% (p < 0.05) and the power of the study was set at 80%. Sample size calculation had indicated the need for 20 patients in each arm of the study. However, the authors felt that all the patients with oneyear follow-up should be included in an attempt to further our understanding of patients with a symptomatic arthroplasty of the hip. In addition, descriptive statistics such as mean, median, SD and percentages, were used to give details of the smaller subgroups. Surgical technique. The fundamentals of the surgical technique of post-arthroplasty arthroscopy are the same as that in the native hip, albeit with certain modifications. The technique used by the senior author for arthroscopy of a native hip joint has been described, 7, 8 as well as the modifications needed in the presence of a resurfacing arthroplasty. 10 In brief, all of the arthroscopies in our practice are carried out as day-case procedures under general anaesthesia. The patient is positioned in the lateral decubitus on a Maquet table with a lateral hip distractor (both Smith & Nephew Inc., Andover, Massachusetts). Post-arthroplasty patients are arthroscoped without traction unless there is a specific need to visualise the central compartment. Arthroscopy of the native hip always requires distraction. In the post-arthroplasty group the hip and the knee joints are partially flexed while the approach is made to the peripheral compartment. Pressure points are protected from damage by the distractor, and an image intensifier is placed obliquely across the hip joint to allow visualisation. The hip joint is first entered using a 17 G spinal needle and instilled with 30 ml to 40 ml of normal saline under image guidance. The paratrochanteric portals for visualisation of the peripheral compartment are developed. The main portal is 5 cm superior and 2.5 cm anterior to the tip of the greater trochanter, with the tip of the needle aiming towards the anterior femoral head-neck junction. The portal is enlarged to 5.5 mm over a guide wire and a 70° arthroscope (4.5 mm) is introduced. The working portal is developed 5 cm anterior and 1 cm superior to the tip of the greater trochanter. In cases requiring visualisation of the central compartment, the authors use an additional portal 1 cm superior and posterior to the tip of the greater trochanter. The three portals make an equilateral triangle in relation to each other. The use of a 70° arthroscope is our preference, although a 30° arthroscope can be substituted, especially for the peripheral compartment. In the post-arthroplasty group several samples of synovial fluid and soft-tissue biopsies are taken, followed by the administration of flucloxacillin (1 g) intravenously as antibiotic prophylaxis. In the native joint no antibiotic prophylaxis is used and biopsies are only taken if indicated. Normal saline with the addition of 1 mg adrenaline per 3 l of fluid is passed through the irrigation pump (Smith & Nephew), which is set at a pressure of 100 mmHg.
In our experience, arthroscopy of the peripheral compartment in post-arthroplasty patients allows good visualisation of the femoral and acetabular components as well as the interface between the prosthesis and bone. In addition, synovitis, iliopsoas tendinopathy, capsular fibrosis and impingement lesions can be identified and addressed. A dynamic assessment of the prosthetic articulation can be performed as an unscrubbed assistant flexes and rotates the hip. This may also reveal impingement lesions, as well as any macromovement at the bone-prosthesis interface signifying loosening. The stability of the components may be further assessed by direct probing with an instrument such as a bone lever.
Post-operatively, the patients mobilise with crutches and are discharged home when safe. Rehabilitation with a physiotherapist is carried out, and most patients are fully weight-bearing by the end of the first week. Those undergoing chondroplasty or labral reconstruction in the native hip or partial resurfacing remain partially weight-bearing for up to four weeks.
Results
In the study group of patients with a painful arthroplasty, 17 had resurfacing, three partial resurfacing and four a THR. In the control group the 24 patients underwent arthroscopy of the native hip for symptoms of pain. The details of the patients are shown in Table I . The mean age of the patients was 52.1 years (30 to 69) and 43.8 years (26 to 67) in the study and control groups, respectively, but the difference was not statistically significant (unpaired t-test, p = 0.07). The two groups were matched for gender. The control group showed no loss of joint space radiologically, but chondral damage was detected in five patients at the time of arthroscopy. The mean duration of the pre-operative symptoms in the two groups was 65.3 weeks (10 to 154) and 110.2 weeks (25 to 157), respectively (unpaired t-test, p = 0.003). The pre-operative investigation profile showed a significantly greater mean number of investigations in the study group compared with the control group (mean 4.3 (3 to 7) versus 2.0 (1 to 4), respectively; unpaired t-test, p = 0.003). The most useful investigations, those yielding a positive finding, were plain radiographs, ultrasound and skin-patch testing in the study group, compared with the control group, where plain radiographs, MRI and diagnostic injections into the hip had a higher positive yield (Table II) . Despite a higher number of investigations in the study group, there was a lack of even a provisional diagnosis in 12 patients. In comparison, 23 of the patients in the control group had a preoperative diagnosis.
In the study group, pre-operative provisional diagnoses were reached in 12 patients and included loosening of the acetabular component in four, psoas tendinopathy in three, FAI in two, capsular fibrosis in two and infection in one. Arthroscopy led to correction of the diagnosis in four of these 12 patients. In 12 patients who lacked a provisional diagnosis, arthroscopy was responsible for establishing a diagnosis in 11. In eight patients the pre-operative provisional diagnosis was proved and operative interventions were undertaken. The peri-operative diagnoses and arthroscopic interventions undertaken in the study group are shown in Table III . Overall, arthroscopy led to a new or corrected diagnosis in 15 of the 24 patients. The therapeutic interventions during arthroscopy included release of iliopsoas in seven, synovectomy in eight, removal of osteophytes in three, removal of a loose body in one, capsular release in five, excision of an impingement lesion in three, sequestrectomy in one (Fig. 1) , chondroplasty in one, repositioning of the acetabular component in one, debridement in 17 and irrigation for infection in one. In 22 patients more than one procedure was undertaken (mean 2.1, 2 to 5).
In the control group a pre-operative diagnosis was present in 23 patients, although this was modified perioperatively in two. A therapeutic intervention was carried out in all patients. These included excision of an impingement lesion in 17, debridement or repair of the acetabular labrum in 14, acetabular margin recession in two, chondroplasty in five, synovial biopsy in two, partial synovectomy in two, removal of loose bodies in one, iliopsoas release in one, pectineofoveal impingement release in one and ligamentum teres debridement in two. The mean number of procedures undertaken was 2. 1 (1 to 3) .
Analysis of the arthroscopic operative technique revealed marked differences between the two groups. Traction was only needed in four patients in the study group, three of whom had a partial resurfacing and one with a resurfacing arthroplasty in situ. In these four, formal assessment of the central compartment of the hip was deemed essential. In the remaining 20 patients no traction was required, as the hip joint was viewed satisfactorily through the peripheral compartment. All control patients had traction to view the central compartment as part of the standard procedure. The arthroscopic approach was recorded as difficult in four patients in the study group, of whom two had resurfacing and two had partial resurfacing arthroplasty in situ. The arthroscopic approach was considered easy in the remaining study group patients and in the control patients. The mean operative time in the study group was 59.7 minutes Table IV ). This difference may reflect the more comprehensive therapeutic interventions carried out in the native joint.
The mean follow-up after arthroscopy was 68.5 weeks (54 to 154) and 109 weeks (96 to 114) in the study and control groups, respectively. In the study group seven patients underwent revision hip arthroplasty, five of which were for aseptic loosening, one for corrosion of an uncemented Furlong femoral component (JRI, London, United Kingdom) which had impinged against the margin of the acetabular component, and one for an aseptic lymphocytic vasculitis-associated lesion. 17 Two patients needed extra-articular therapeutic injections for iliopsoas tendinopathy, and one patient with aseptic loosening declined further surgery and remains under review. Table V summarises the outcome of the patients in both groups. There was one patient in the study group for whom the cause of pain remained elusive. In the control group only two patients needed further intervention in the form of an ultrasound-guided iliopsoas injection. The commonest arthroscopic procedure in the study group was debridement and synovial biopsy, which was performed in every patient, followed by iliopsoas release in seven. In the control group, excision of a femoroacetabular impingement lesion in 17 patients was the most frequently undertaken procedure, followed by either acetabular labral repair or debridement in 14 (Table VI) . This reflects the difference in the spectrum of underlying pathologies in the two groups. There were no peri-operative complications in either group. One patient in the study group underwent debridement of an infected THR followed by a prolonged hospital stay for intravenous antibiotics. The arthroscopic biopsies identified Staphylococcus caprae and directed antibiotic therapy (Fig. 1b) . This patient continues to take suppressive antibiotic therapy at 18 months and has retained his prosthesis without clinical recurrence of infection.
Discussion
The diagnostic yield of arthroscopy of the hip in establishing the diagnosis in patients with idiopathic hip pain in the native joint is high. [1] [2] [3] In the control arm of our study, 
arthroscopy was performed for therapeutic purposes in all patients, with a pre-operative diagnosis having been reached in all but one. Contemporary imaging, a better understanding of hip pathology and a wider spectrum of therapeutic interventions currently available may be responsible for this shift from diagnostic to therapeutic arthroscopy.
The diagnostic role of arthroscopy of the hip after joint replacement is poorly understood and its therapeutic role even less so. Khanduja and Villar 10 published a case report exemplifying the diagnosis of aseptic loosening of a resurfacing arthroplasty with the aid of arthroscopy. We identified six patients with aseptic loosening of a hip resurfacing, half of whom had no provisional pre-operative diagnosis, and all had normal or equivocal investigations. In five of these there was isolated loosening of theacetabular component, and one had additional loosening of the femoral component and extensive resorption of the femoral neck (Fig. 2) . Subsequent revision was performed in five of these patients, with resolution of symptoms. The arthroscopy enabled dynamic evaluation of the components and direct observation of the interfaces when the components were probed. Lavigne et al 15 described two patients with impingement after resurfacing hip arthroplasty, one of whom responded to femoral neck osteoplasty. We identified three patients with FAI in the resurfacing subgroup of our study (Fig. 3) , one of whom also had loosening of the acetabular component and required revision to a THR. In the remaining two patients there was an associated iliopsoas tendinopathy which responded to arthroscopic excision of the impingement lesion and iliopsoas release. Both patients were asymptomatic at the last follow-up (52 and 68 weeks, respectively). An additional patient was identified with impingement of the neck of their THR (JRI) against the acetabular component, causing corrosion, for which revision was required. For the resurfacing patients the impingement lesion could be cautiously resected. In the native hip joint it is stated that up to 30% of the femoral neck can be resected without increasing the risk of fracture, 18 but in post-resurfacing arthroplasty patients we were more cautious, removing only as much bone as was necessary to relieve the impingement without exceeding 20% of the femoral neck. In vitro studies have demonstrated impingement to be a greater problem with resurfacing designs than with THR. 19 Technical considerations in resurfacing can result in poor placement of the acetabular component, causing impingement against both the femoral neck and the psoas tendon. [20] [21] [22] In our study group the seven patients with confirmed psoas tendinopathy were managed arthroscopically by an iliopsoas release through a limited anterior capsulotomy Arthroscopic image showing a resurfacing hip arthroplasty with an associated iliopsoas tendinopathy. There are well-fixed femoral (red arrow) and acetabular (white arrow) components with the inflamed iliopsoas tendon (black arrow) above. (Fig. 4) . This was combined with excision of an impingement lesion in two patients, the removal of osteophytes in two, synovectomy and debridement in two, and another had isolated psoas pathology. Psoas tendinopathy may result from impingement over the acetabular margin, inferior positioning of the acetabular component, pre-operative iliopsoas contracture, and poor core stability or overuse syndrome. 4, 9, 21, 23 McCarthy et al 11 described the use of hip arthroscopy in symptomatic patients after THR and found it to be helpful diagnostically or therapeutically in 12 of 16 hips in 14 patients. Of these, arthroscopic treatment helped directly in six hips. In our series the diagnosis was established or confirmed in 23 of 24 patients, and a therapeutic intervention was undertaken in 23 patients as well, which was directly helpful or enabled further successful intervention in 17 of the 24 patients (Table IV) .
In conclusion, arthroscopy of the hip in a patient who remains symptomatic following joint replacement can be undertaken safely with modifications to the operative technique used for the native hip joint. We believe that in most instances an adequate view of the prosthetic joint can be achieved through the peripheral compartment. Exceptions to this include the presence of partial resurfacing that requires assessment of the residual articular cartilage, and where a loose body has to be retrieved from the central compartment of the hip joint. The diagnostic yield of arthroscopy in these patients is high, although the success of any therapeutic intervention is modest. We feel that many peri-articular pathologies that affect the native hip joint may be present in patients with residual symptoms after joint replacement, especially in the resurfacing arthroplasty group, and these can be addressed arthroscopically.
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